Psychometric investigations of the Eating Disorder Examination-Questionnaire (EDE-Q) have generally not supported the original scale structure. The present study tested an alternative brief factor structure in two large Portuguese samples: (1) a non-clinical sample of N = 4117 female students and (2) a treatment-seeking sample of N = 609 patients diagnosed with eating disorders. Confirmatory factor analysis revealed a poor fit for the original EDE-Q structure in both the non-clinical and the clinical samples but revealed a good fit for the alternative 7-item 3-factor structure (dietary restraint, shape/weight overvaluation and body dissatisfaction). Factor loadings were invariant across samples and across the different specific eating disorder diagnoses in the clinical sample. These confirmatory factor analysis findings, which replicate findings from studies with diverse predominately overweight/obese samples, supported a modified 7-item, 3-factor structure for the EDE-Q. The reliable findings across different non-clinical and clinical eating disorder groups provide confidence regarding the potential utility of this brief version. Copyright © 2017 John Wiley & Sons, Ltd and Eating Disorders Association. The Eating Disorder Examination-Questionnaire (EDE-Q, Fairburn & Beglin, 1994 ) is a widely-used self-report measure of the core behavioural features of eating disorders (e.g. binge eating and purging behaviours) with four subscales reflecting associated eating-disorder psychopathology. Most 'psychometric' research on EDE-Q has focused on its reliability and degree of concordance with the EDE interview and has generally supported its utility as a screening measure (Berg, Stiles-Shields et al., 2012; Berg, Peterson, Frazier, & Crow, 2012) . Much less research has examined more basic psychometric properties of the EDE-Q or interview, such as the structure and validity of the four subscales proposed by the developers.
The Eating Disorder Examination-Questionnaire (EDE-Q, Fairburn & Beglin, 1994 ) is a widely-used self-report measure of the core behavioural features of eating disorders (e.g. binge eating and purging behaviours) with four subscales reflecting associated eating-disorder psychopathology. Most 'psychometric' research on EDE-Q has focused on its reliability and degree of concordance with the EDE interview and has generally supported its utility as a screening measure (Berg, Stiles-Shields et al., 2012; Berg, Peterson, Frazier, & Crow, 2012) . Much less research has examined more basic psychometric properties of the EDE-Q or interview, such as the structure and validity of the four subscales proposed by the developers.
To date, all five studies examining the factor structure of the EDE interview version failed to support the original hypothesized 4-scale structure; this includes two exploratory factor analysis studies (Mannucci et al., 1997; Wade, Byrne, & Bryant-Waugh, 2008) and three confirmatory factor analysis (CFA) studies (Byrne, Allen, Lampard, Dove, & Fursland, 2010; Grilo, Crosby, & Peterson, 2010; Grilo, Crosby, & White, 2012) . Different factor solutions were reported by three earlier studies (Byrne et al., 2010; Mannucci et al., 1997; Wade et al., 2008) whereas two more recent CFA studies reported nearly identical findings for two very different study groups [clinical sample of patients with obesity and binge eating disorder (BED) (Grilo, Crosby, & Peterson, 2010 ) and a non-clinical sample of overweight/obese Latina/os (Grilo Crosby, & White, 2012) ]. These two studies by Grilo, Crosby, & Peterson (2010) , Grilo, Crosby, & White, (2012) identified and supported using CFA a 7-item 3-factor structure (restraint, body dissatisfaction, and shape/weight overvaluation). The modified 3-factor structure reported for the EDE interview (Grilo, Crosby, & Peterson, 2010; Grilo, Crosby, & White, 2012) has been replicated for the EDE-Q using CFA in two clinical groups of obese bariatric surgery patients (Grilo, Henderson, Bell, & Crosby, 2013; Hrabosky et al., 2008) and in one non-clinical sample of college students (Grilo, Reas, Hopwood, & Crosby, 2015) . The replication of this specific 7-item 3-factor structure in three studies of the EDE-Q in diverse study groups using CFA (Grilo, Henderson, et al. 2013; Grilo, Reas, et al., 2015; Hrabosky et al., 2008) is particularly noteworthy given the failure of further studies to support the original 4-factor structure and the array of disparate (non-replicable) solutions reported for the EDE-Q. Grilo, Reas, et al. (2015) , while noting the emerging reliable findings across diverse predominately overweight/obese clinical (Grilo, Crosby, & Peterson 2010 , Grilo, Crosby, & White 2012 , Grilo, Henderson, et al. 2013 Hrabosky et al., 2008) and nonclinical college (Grilo, Reas, et al., 2015) samples, suggested that future research attempt to replicate the modified 7-item 3-factor structure in additional samples including clinical samples of patients with eating disorder psychopathology. The purpose of the present study was to test the modified brief factor structure for the EDE-Q suggested and empirically supported in a series of recent studies by Grilo and colleagues (Grilo, Henderson, et al., 2013; Grilo, Reas, et al., 2015; Hrabosky et al., 2008) . We used CFA to evaluate the EDE-Q original 4-scale structure (1) and tested the alternative structure (Grilo, Crosby, & Peterson, 2010; Grilo, Crosby, & Peterson, 2012; Grilo, Henderson, et al., 2013; Grilo, Reas, et al., 2015; Hrabosky et al., 2008) : a non-clinical sample of female high school and college students and a treatment-seeking clinical sample with eating disorders comprising patients diagnosed with anorexia nervosa (AN), bulimia nervosa (BN), BED and eating disorder not-otherwise-specified (EDNOS). We hypothesized that CFA would fail to support the adequacy of the original 4-scale structure (Fairburn & Beglin, 1994) but would support the modified brief 3-factor structure.
Methods

Participants and assessments
Participants comprised two different study groups -a non-clinical female student sample and a clinical treatment-seeking eating disorder sample. The non-clinical sample included N = 4117 female students (N = 2026 high school and N = 2091 college).
The high school sample consists of a nationally representative sample of high school female students from 11 public schools in Portugal; characteristics and methods have been described previously (Machado, Machado, Gonçalves, & Hoek, 2007) . The age of the 2026 high school participants ranged from 12 to 23 years; the mean age was 16.2 (SD = 1.34) years, and mean BMI was 20.8 (SD = 2.99). The college sample included participants from 4 higher education institutions (2 public universities, and 2 private colleges) from 4 different geographical areas of Portugal. The age of the 2091 college participants ranged from 17 to 58 years; the mean age was 21.7 (SD = 3.82) years, and mean BMI was 22.2 (SD = 3.25).
The clinical sample included N = 609 treatment-seeking patients with a diagnosis of eating disorders (592 females and 17 males). The age of participants ranged from 11 to 61 years old; the mean age was 23.8 (SD = 9.16); mean body mass index = 20.4 (SD = 6.26). Patients were diagnosed with DSM-IV-TR eating disorders in person at the treatment facility by trained and experienced clinicians (staff psychiatrist or doctoral level clinical psychologist). Patients were interviewed with the EDE. All interviews were carried by clinical psychologists, with clinical experience and training in treating eating disorder patients, trained in the use of the standardized interview procedure.
Of the N = 609 patients with eating disorders, N = 299 met criteria for AN, N = 158 met criteria for BN, N = 65 met criteria for BED and N = 87 met criteria for EDNOS. Most of the clinical sample participants were recruited in treatment centres; 118 that were identified in community samples of previously reported epidemiological studies (Machado et al., 2007; Machado, Gonçalves, & Hoek, 2013) . The treatment centres were geographically distributed throughout Portugal and consisted of three specialized hospital units and one university clinic with an eating disorders clinic.
All procedures performed were in accordance with the ethical standards of the Institutional Ethics Committee of the University of Minho and with the 1964 Helsinki declaration and its later amendments. All participants gave written informed consent.
Measures
The EDE-Q (Fairburn & Beglin, 1994 ) is self-report measure derived from the EDE interview (Fairburn & Cooper, 1993) , which focuses on the past 28 days, and assesses the frequency of core behavioural features of eating disorders [including binge eating and inappropriate weight compensatory behaviours (purging, laxative misuse, diuretic misuse and extreme exercise)] and also comprises four subscales (dietary restraint, eating concern, shape concern and weight concern) and a global total score.
The original 36-item version of the EDE-Q (Fairburn & Beglin, 1994) was used with the student participants, and the most recent 28-item version (Fairburn & Beglin, 2008) was used with clinical participants. The main difference between the two versions is that the 36-item version includes questions regarding subjective binge eating and diuretic misuse; both versions include the same 22 items assessing the core features of eating disorder psychopathology. The Portuguese-language version of the EDE-Q (Machado et al., 2014) has demonstrated good psychometric properties (Machado et al., 2014) much like that reported for other translated versions (Elder & Grilo, 2007) and the literature for the English version .
Eating Disorder Examination (Fairburn, Cooper, & O'Connor, 2008) . This is a researcher-conducted interview developed to measure a broad range of specific psychopathologies characteristic of eating disorders. For the current study, we used the diagnostic items of the EDE, in order to determine Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition diagnosis. The EDE diagnostic items assess the individual's state in the present and over the last 3 months, providing data on the frequency of key behaviours, such as binge eating and self-induced vomiting, and the severity of other features of eating disorders.
Statistical analysis
Confirmatory factor analysis (MPlus Version 7.11) was used to test the fit of two different factor structure models for the EDE-Q: the original factor structure proposed by Fairburn and Beglin (1994) and the modified 7-item 3-factor structure proposed and supported in a series of studies by Grilo and colleagues (Grilo Crosby, & Peterson, 2010; Grilo, Crosby, & Peterson, 2012; Grilo, Henderson, et al., 2013; Grilo, Reas, et al., 2015; Hrabosky et al., 2008) . Model estimation was based upon maximum likelihood. Imputation of missing data was based upon full information maximum likelihood; the proportion of missing data in EDE-Q variables for the full study group was less than 1.8% for all EDE-Q variables. Model fit was evaluated using two incremental fit tests, the comparative fit index (CFI; criteria ≥0.900) and the Tucker-Lewis index (TLI; criteria ≥0.900), and an absolute measure of fit, the root mean square error of approximation (RMSEA; criteria ≤0.060).
Metric invariance involves common factor loadings across groups, while scalar invariance involves a common item response level (i.e. intercept) across groups. Metric and scalar invariance were evaluated across the non-clinical and clinical groups (i.e. students versus patients) and across different diagnoses (i.e. AN, BN, BED and EDNOS) within the clinical group. Metric invariance was tested by comparing the log-likelihood values of the fully unconstrained model, where factor loadings and intercepts were allowed to vary across groups, to a model with common factor loadings across groups. Likewise, scalar invariance was tested by comparing the log-likelihood values of the model with constrained factor loadings to a model with both constrained factor loadings and item intercepts.
Additionally, we assessed the psychometric properties of the modified short 7-item version of the EDE-Q that was tested in the previous factor analysis. The internal consistency reliability of the short EDE-Q (S-EDE-Q) was measured with Cronbach's α coefficients. To assess the discriminant validity of the S-EDE-Q, receiver-operating characteristic (ROC) analysis was conducted. We performed the ROC analysis using the S-EDE-Q to discriminate between those individuals with an established eating disorder (the clinical sample) to those without an established eating disorder (non-clinical sample). We computed area under the curve (AUC) and estimated the cut-off score that maximized sensitivity and specificity for detecting 'caseness'. Lowering this cutoff score will increase the sensitivity at the expense of specificity, while increasing it will have exactly the opposite effect. In addition, we provide percentile rank scores for each of the group samples.
Results
Confirmatory factor analysis of original and modified Eating Disorder Examination-Questionnaire scales
The Kaiser-Meyer-Olkin measure of sampling adequacy was .935 in the clinical sample and .920 in the non-clinical sample, suggesting these data are adequate for factor analysis. Likewise, Bartlett's test of sphericity was significant (p < .001) in both samples, again supporting the appropriateness of factor analysis.
Confirmatory factor analysis performed on the original EDE-Q factor structure provided a poor model fit in both the non-clinical and clinical samples. Indices for the non-clinical sample of female students revealed a poor model fit: RMSEA = 0.135, CFI = 0.788 and TLI = 0.759. Indices for the clinical sample with eating disorders revealed a poor model fit: RMSEA = 0.129, CFI = 0.791 and TLI = 0.762.
Confirmatory factor analysis performed on the modified EDE-Q facture structure proposed by Grilo and colleagues (Grilo, Crosby, & White, 2010; Grilo, Crosby, & White, 2012; Grilo, Henderson, et al., 2013; Grilo, Reas, et al., 2015; Hrabosky et al., 2008) In order to investigate whether the inclusion of men in the clinical sample biased our results, we reran the CFA analyses including only women (N = 592). The results excluding men were very similar. Specifically, the original 4-factor model excluding men revealed a poor model fit: RMSEA = 0.128, CFI = 0.790, TLI = 0.761. In comparison, the model fit for the 7-item model excluding men revealed a good fit: RMSEA = 0.045, CFI = 0.992, TLI = 0.985. Table 1 summarizes the factor loadings of the CFA on the Grilo and colleagues modified EDE-Q structure separately for the nonclinical and clinical samples. Factor loadings were found to be invariant (i.e. metric invariance) across non-clinical and clinical groups (χ 2 4 = 4.94, p = .294) and in the clinical sample, across the different eating disorder diagnoses (χ 2 12 = 18.47, p = .102), suggesting that the same latent factors were being measured in each group. However, item intercepts varied (i.e. scalar variance) across both non-clinical and clinical groups (χ 2 4 = 31.95, p < .001) and across eating disorder diagnoses (χ 2 12 = 54.71, p < .001) suggesting that some subgroups have a higher item response at the same absolute level of the latent construct. Inspection of the modification indices revealed that the intercepts for two of the items on the dietary restraint scale (restraint over eating and food avoidance) were higher in the clinical versus nonclinical sample and that the intercept for the dietary rules item was higher for those with BN versus other ED diagnoses.
Descriptive and psychometric characteristics
Eating Disorder Examination-Questionnaire subscales scores were created for the original and modified models by averaging items that load on each respective factor. Table 2 summarizes 
Discriminant validity of the Short-Eating Disorder Examination-Questionnaire
A ROC analysis was used to assess the discriminant validity of the EDE-Q for detecting clinical 'caseness'. We computed the AUC to assess the power of the S-EDE-Q to discriminate between participants with and without a diagnosis of an eating disorder. The ROC analysis showed an AUC of 0.81 (95% CI = 0.79-0.83). This result suggests that the S-EDE-Q has a good discriminant power, and that there is 81% likelihood that a randomly selected individual from the ED group would score higher on the EDE-Q than a randomly selected one from the community sample. ROC analysis indicated that for the 7-item EDE-Q global score, the optimal compromise between sensitivity and specificity was achieved at a score of 2.4 on the global EDE-Q scale (Se = 0.77, Sp = 0.72), yielding a positive predictive value of 0.30. Figure 1 shows results testing the ROC curve.
Short-Eating Disorder Examination-Questionnaire norms
Because of its interest for both research and clinical practice, we present normative data. Table 3 presents descriptive data (means and standard deviations) and percentile ranks for the S-EDE-Q Global Score and the three subscales, for the two general population samples (high school and college) and the clinical eating disorder group.
Discussion
This study used CFA to examine the factor structure of the EDE-Q in two large study groups in Portugal, a non-clinical sample of young female high school and college students and a treatmentseeking clinical sample with eating disorders, including AN, BN, BED and EDNOS. Consistent with the empirical literature, CFA did not support the original scale structure hypothesized by the developers of the EDE-Q but provided clear support for a 7-item, 3-factor structure identified and subsequently confirmed by CFA in a series of studies by Grilo and colleagues with predominately overweight/obese clinical (Grilo, Henderson, et al., 2013; Hrabosky et al., 2008) and non-clinical (Grilo, Reas, et al., 2015) samples. Importantly, the factor loadings and item Note: Eating Disorder Examination-Questionnaire (EDE-Q) (1) complete text and scoring instructions are available on the Oxford University Centre Research Eating Disorders website. The first three items in this table were assessed for the 'past 4 weeks only (28 days)' with a frequency scale ranging 0 to 6 (0 = 0 days, 1 = 1-5 days, 2 = 6-12 days, 3 = 13-15 days, 4 = 16-22 days, 5 = 23-27 days and 6 = every day). The next four items listed in this table were assessed with a severity scale ranging 0 (denoting 'not at all') to 6 (denoting 'extremely'). All p-values < 0.001. CFA, confirmatory factor analysis. Confirmatory factor analysis supported a three-factor solution in both the non-clinical and clinical eating disorder samples. The three factors, labelled dietary restraint, body dissatisfaction, and shape/weight overvaluation, demonstrated solid construct validity as reflected in the excellent internal consistency and a pattern of correlations suggesting moderate overlaps and reduced redundancy than typically observed for the original scales (Grilo, Reas, et al., 2015) . A previous CFA of this brief EDE-7 reported that the factor loadings and item intercepts were invariant across men and women and by obesity, although factor means were higher for women and persons with excess weight (Grilo, Reas, et al., 2015) . Importantly, in the present study, we found the factor loadings and item intercepts were invariant across non-clinical and clinical samples and across the full range of eating disorders (including AN, BN, BED and EDNOS).
Although our analyses suggested that the brief EDE-Q appears to measure similar constructs (dietary restraint, body dissatisfaction and shape/weight overvaluation) across different samples and that comparison of these constructs across samples can be made reasonably well, we do suggest some caution and offer a few 'finer-grained' findings to consider when making comparisons across different samples. For a given level of dietary restraint (e.g. moderate), clinical samples tend to score higher on the restraint over eating and the food avoidance items, and those with BN will tend to score higher than other diagnoses on the dietary rules item. Thus, for comparisons between clinical eating disorder samples and non-clinical samples and for comparisons between BN and other specific eating disorder diagnoses on the dietary restraint scale should be interpreted with some caution.
To summarize, our CFA findings provided further and reliable support for a modified 7-item, 3-factor structure for the EDE-Q in a large non-clinical sample of young women and in a treatment-seeking sample of patients with eating disorders comprising the full range of specific diagnoses. The reliable findings across different non-clinical and clinical eating disorder groups provide confidence regarding the reliability and utility of this brief version. Future investigations should test the prognostic significance of this alternative structure to establish predictive validity. Clinicians with limited time, or researchers seeking to limit burden, could efficiently screen for eating disorder psychopathology using the seven items from this brief modified version of the EDE-Q along with the EDE-Q items for binge eating and purging and extreme weight compensatory behaviours. 
